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l. I nt roduction

The purposes of this paper are to outline the dinensions of a
hi storically unique sustainability challenge facing the devel opi ng
mar ket econoni es (DMVEs) of East Asia and to identify the policies
for overcom ng the challenge. The hope is that this discussion of
the chall enge and of policy responses to neet it will initiate a
di al ogue that nobilizes governnents, donors, conmunities and
private enterprises in this region to act now to ensure that
future industrial growh is substantially cleaner. This result is
| abel ed cl eaner shared industrial growh.

The argunent proceeds in four steps. Section Il outlines the
nature of the sustainability challenge. Section Ill devel ops a
simple theoretical framework for identifying cost-effective
regul atory and non-regul atory policies for cleaner shared
industrial growh. Section |V exam nes, in sone detail, the role
of regulatory polices in cleaner shared growmh. Section V focuses
on the specific industrial, investnent pronotion, technol ogy, and
econony-w de polices nost likely to contribute to cleaner shared
industrial growh. Section VI identifies the inplications of the
argunent for those interested in pronoting cleaner shared growth

in particular countries and regions in East Asia.



I1. The Sustainability Challenge

Rapi d urban-based industrial growh, particularly of
nmanuf act ures, has been at the core of the shared growth nodel of
devel opnent pursued by the DVMEs of East Asia.2 Wth rapid
industrial growh came equally rapid urbani zati on. Because
industrialization largely took place in urban areas, cities in the
DMEs of East Asia cane to account for a disproportionate share of
GDP and industrial output.3 The near coincidence of
i ndustrialization with urbanization and “grow now clean up later”
environnental strategies nmeant that industries in cities, also
generate nost of the pollution load (70%in I ndonesia, Wrld Bank,
1994: 80) in the DVMEs of East Asia. Wen this is conbined with
the burning of dirty fuels for cooking and home heating and rising
em ssions fromcars, trucks, buses and notorbikes, the result is

average levels of air particulates in cities approximtely five-

2The East Asian NICs are divided into the first tier NICs (Korea, Taiwan, Hong
Kong, and Si ngapore) and the second tier NICs (China, |ndonesia, Mlaysia, and
Thai |l and). Between 1965 and 1996, val ue-added in nmanufacturing in East Asia

i ncreased at an average annual rate of 9.7% nore than three tines the world
average (Wrld Bank 1998a). This is not to denigrate the inportance of
intensification in snall holder agriculture, or of massive investnents in

basi c education, basic health care, famly planning, and in infrastructure,
particularly rural infrastructure, to the success of the East Asian shared
growt h nodel .

3The Bangkok netropolitan region of Thailand accounts for al most one-hal f of
Thailand’s GDP and a little nore than 75% of nmanufacturing val ue added (World
Bank, 1994: 8). Simlar, though | ess concentrated, outcones appear el sewhere.
Four cities on Java (Jakarta, Surabaya, Bandung, and Senmarang) account for 36%
of Java's and 27% of Indonesia’s industrial output (Wrld Bank, 1994: 75) while
the urban share of industrial production on Java is expected to rise from55%
to 70% by 2010 (Worl dBank, 1994: 75). The conbination of rapid urban-industri al
grow h and de facto ‘grow now clean up later’ environnental strategies has
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times higher than in the CECD and twice the world average (Asian
Devel opnent Bank, 1997). Measures of water pollution, such as BOD
| evel s and | evel s of suspended solids, are also substantially
above world averages. This nmakes cities in the DVEs of East Asia
anong the nost polluted in the world.

These environmental problens also reflect reliance on
mat erials, energy, and water intensive technologies in pollution
intensive nmanufacturing and resource processing industries.
Prior to the current crisis in East Asia, energy demand in the
DMEs of East Asia was doubling every 12 years and dermand for
electricity was growing two to three tines faster than GDP. One
consequence of this is a high and rising energy intensity of
GDP. Every kilogram of oil equival ent of energy consuned in high
gromh East Asia results in only $1.40 of output. This is 40% of
the energy efficiency of the US and 15% of the energy
ef ficiency achieved by Japan. There is also evidence that toxic
pollution has been growing faster than GDP. The toxic intensity
of GDP in Indonesia increased 5.4 tinmes between 1976 and 1984.
Conmparable figures for Malaysia (3.05 tinmes), Thailand (2.48
times) and Korea (2.5 tines) are equally worrying (Brandon and
Ramankutty, 1992: 74).

Gven this industrial-environnental present, what can be said

resulted in severe environnental problens.
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about the industrial-environnental future of the DMES of East
Asia? Projections of future industrial-environmental outcones are
critically dependent on the scale of projected increases in
i ndustrial output. They are also dependent on the geographic
concentration of that output, on the conposition or industry mxX
of that output, and on the water, materials, energy and pollution
intensity of that output. Because each of these can be influenced
by public policy, outcomes are al so dependent on policy choices.
Wiile no one has yet developed a conprehensive nodel to
project industrial-environnental outcomes based on assunptions in
each of these areas, the broad outlines of the nost likely
possibilities are now visible.4 Because nmany of the DMES in East
Asia are still in the wearly stages of their industrial
revol uti ons, expected increases in industrial out put are
enornous.5 In China, for example, fully 80% (Wrld Bank, 1997:
57) of the industrial stock of plant and equipnent that will be in
place in 2020 has not yet been built. The conparable figure for
I ndonesia is 85% (Wrld Bank, 1994:166). Wlat this neans is that

the next twenty years will nost |ikely see a prodigi ous expansion

4 The Worl d Bank has nodel ed sonme of this, see, for exanple,
Worl d Bank, 1994 and World Bank, 1997). For discussion of urban
policies for cleaner shared growh see the paper by Dougl ass and
Ling in this vol une.

BThis is less so for the higher incone (Hong Kong, Taiwan, and
Si ngapore) DVES.



in industrial activity. In the case of China, industrial GDP is
expected to increase by nearly 7% per year between 1995 and 2020
(World Bank, 1997, 30). This nmeans that industrial output wll
expand from roughly $260 billion in 1994 to roughly $1.5 trillion
in 1994 dollars by 2020.

Prior to the current crisis, nmobst researchers predicted
i ncreased spatial concentration of industrial production in the
DMEs of East Asia in ever-larger urban areas, sone significant
change in the sectoral conposition of industrial production, and
nodest declines in the energy, materials, water-use and pollution
intensities of future industrial output. The net effect of these
trends is a projected reduction in some nmeasures of the pollution
intensity of industrial output but continued increases in
pollution loads and in the use of energy, water and material s.
What this means is that w thout additional policy actions, the
DMEs of East Asia will becone even dirtier and nore polluted and
nore energy, water, and materials using. The social and economc
costs of this could becone prohibitive.
I1l. Policy Choices for O eaner Shared Industrial G owh

How mi ght public policy be used to pronpte cl eaner shared
i ndustrial growh? The underlying theory can best be
denonstrated by a sinple diagram (figure 1) adapted from Rock

(1997a). Let QQ equal a desired reduction in the pollution



intensity of industrial production for a firm industry
(sector), or econony. QQ mght reflect either an absolute
reduction in pollution intensity (measured in pounds of
pollution per unit of value added) or a percentage reduction in
pollution intensity needed to sustain a given |evel of anbient
environmental quality.® The left vertical axis measures the
mar gi nal dollar cost of reducing pollution intensity (MCA)
through traditional post-pollution abatenent (end-of-pipe
expenditures). The curve MCA as drawn (rising fromleft to
right) reflects the traditional rising nmarginal cost of

abat enent associated with increasing reductions in pollution
intensity through post-pollution treatnment. The right vertical
axi s neasures the marginal dollar cost of reducing pollution
intensity by reducing the energy, water and materials use

intensities of industrial production.

51f the scale of industrial activity increases, the size of
QQ may have to be expanded to sustain a given | evel of ambient
environnental quality.



MC A MCCP' MCA' Mccp MCA MCCP

Q B' A B A Q
o)
OY

Figure 1

This is often referred to as pollution prevention, cleaner
production, or what industrial ecologists cal
"denmaterialization" (Warnick, Herman, Govind, and Ausubel,
1996). This curve is |abeled (MCCP) to refer to the narginal
cost of cleaner production. It toois reflected in a rising
(but fromleft to right) of the marginal cost of reducing
pollution intensity by cl eaner production.

There are several inportant differences between the MCA
curve and the MCCP curve. First, to reiterate, MCA reduces
pollution intensity by treating pollution after it has occurred
whil e MCPP prevents pollution by reducing energy, water and
materials use intensities by substituting |less polluting inputs
for nmore polluting inputs, inproving energy, water and materials

use efficiencies, and recycling energy, water and materials.



Normal | y, these cl eaner production alternatives are brought
about by sone conbi nati on of better "housing-keeping" practices,
m nor process nodifications, or fundanental technical innovation
in industrial production processes.

Because of this, reductions in pollution intensity achieved
by lowering energy, water and materials use intensities are
different fromthose achi eved by abating pollution through end-
of -pipe treatnent.’ For one, end-of-pipe treatment is al ways
cost increasing while not all energy, water or nmaterials
intensity reduction activities are cost increasing.® This is
depicted in figure 1 with an MCCP curve with an origin that lies
bel ow the zero axis. This part of the curve (represented by OA
and area OQ A) reflects declines in pollution intensity that can
be attributed to declining energy, water and naterials use

intensities that "pay". Second, end-of-pipe treatnment is al nost
al ways a derivative of environnental regulatory policy. Wile
energy, water and materials intensity reductions can flow from
regul atory policy, they can also flow fromchanges in the

relative prices of energy, water and other materials inputs;

i ndustrial and investnent policies; and the pace, pattern, and

"This is particularly inportant for sone pollutants |ike CO
that can sinply not be abated by end of pipe technol ogies.

8But not all clean production pays either.
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rate of diffusion of energy, water and naterials saving
technol ogi cal change. This neans that energy, water, and
materials intensity reduction need not be driven solely by

regul atory policy. As will be argued bel ow, understanding this
and appreciating how regul atory and other policies can reinforce
these effects is critical to the design of cost effective public
polices ained at reducing energy, water and material s use
intensities. One exanple of this should suffice.

In the context of the DVEs of East Asia, dematerialization
and pollution prevention effects that "pay" mght well represent
declines in energy, water and nmaterials use intensities
associated with new (and cl eaner) investnent. G ven the vol une
of expected new investnent relative to the size of the existing
industrial capital stock in the DVEs of East Asia, these effects
could be substantial. This suggests that governments in East
Asia m ght consider industrial, investnent pronotion, and
technol ogy policies that encourage firns and plants to adopt and
rapidly diffuse cleaner technol ogi es.

For heuristic purposes, assume an MCCP given by the curve

°A good exanpl e of the diffusion of a cleaner and
economi cal ly superior technol ogy can be found in Weel er and
Martin (1992).

¥The World Bank recently estimted that between 1995 and
2010 new i nvestnent will account for 85% of total industrial
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OAMCCP. W th the nmarginal cost of abatenment curve, MCA, the
nost cost-effective strategy for reducing pollution intensity in
a plant, firm industry, or econony by QQ requires reductions
in pollution intensity through end-of-pipe control by @B and
reductions in pollution intensity through energy, water and
materials intensity reduction by BQ. Note that as drawn nost
of the reduction in pollution intensity comes from conventi onal
end of pipe control.

From a policy perspective, four questions nmust be asked
about this outcome. First, what environnental regulatory
policies contribute to this outcone? Second, what role do non-
regul atory policies have in promoting this outcome? Third, is
the outcone depicted by @B, BQ the npbst cost-effective way to
reduce pollution (and energy, water and material s use)
intensities? If not, what might an alternative set of cost-
effective policies look |ike (such as that depicted by outcone
(QB, BQ@) in figure 1)? Each of these is taken up in turn.

IV. Environmental Regulatory Polices
Environnmental regulatory policies for cleaner shared growth

can best be understood by reference to the environnental

capacity (Brandon and Ramankutty, 1993: 75).

Note that in this formulation reductions in pollution
intensity through reductions in energy and resource use
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policies currently in use by countries in the CECD. As depicted
in Table 1, those policies either: inpose legal limts on

eni ssions frommajor point sources of pollution, encourage
facilities and firnms to prevent pollution before it occurs, or
reward firns for “superior environmental performance”. |In terns
of figure 1, policies that inpose legal limts on enissions
(nmost often referred to as command and control policies) work on
MCA, pollution prevention policies work on MCCP, while policies
that reward firns for superior performance affect QQ .

Until recently, environnental protection agencies within
the CECD relied heavily on command and control policies to neet
mandat ed pollution intensity reduction goals such as QQ in
figure 1. Even now, command and control policies are the base
on which pollution prevention policies and superior performance
policies rest. How command and control policies pronpote
pol lution reduction goals such as QQ is fairly well understood.
To begin with, they are al nbst always rooted in conprehensive
environnental |egislation that vests legal authority in
environnental regulatory agencies to protect the environnent.
Landnmark environnental |egislation enables environnental

protection agencies to set anbient standards and facilities

intensity are incorporated in the area OQ A
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specific eni ssions standards, nonitor and report to concerned
publics on anbient conditions and on the conpliance status of
regulated facilities with emissions limts, and to inpose
penalties on regulated facilities that fail to neet pollution

di scharge requirements. Wthout clear legal authorities to do
these things, it is virtually inpossible for regul atory agencies
to define anbient standards and facilities specific em ssions
standards, clarify expectations for the regulated comunity, and
pronote equity in the burdens placed on simlar point sources of
pol I uti on.

Because anbient air and water quality standards are
critical for the protection of public health and eco-systens,
environnental protection agencies typically get actively
involved in setting ambient standards. Doing this right depends
on reliance on “main-streani science, peer review, and on an
open, participatory, and transparent standard setting process
that gives nmjor stakeholders input into the setting of anbient
standards. Followi ng this, nunerical concentration limts can
be set for air and drinking water quality and for surface water
based on intended uses. Regul atory agencies can conpl emrent
anbi ent standards with procedural requirenents for handling
solid and hazardous wastes. |If it is not possible to neet

anbi ent standards wi t hout inposing undue hardshi ps on regul at ed
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facilities, regulatory agencies can set interimgoals with
attainable mlestones. These interimgoals are often reached
foll owi ng arduous consultation and negotiation with the
regul ated conmunity and the public.

Envi ronnental protection agencies can al so take
responsibility for nonitoring and reporting anbient conditions
and changes in them Reliable information on anbient conditions
and changes in themcan be an inmportant way for these agencies
to generate public and political support for pollution control.
Because the public and regulated facilities are usually quite
interested in the inpact of command and control policies on
anbi ent environnental quality, it is critical that both have
sufficient respect for the institutions charged with anbi ent
monitoring. This is obtained by conducting anbi ent nonitoring
in accordance with wi dely accepted professional standards and
protocols, and by using reliable nonitoring equi prent.

In addition to setting anbi ent standards, regul atory
agencies also set facilities specific enissions or discharge
limts on najor point sources of pollution. Wiile it is
recogni zed that facilities specific discharge limts should be
set on the basis of expected inpact on anbi ent environnental
conditions, this is difficult to do in practice. Because of

this, discharge limts are nost often set on the basis of what
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best avail abl e technol ogy can obtain w thout inposing undue
hardshi ps on regulated facilities. Most environnental
protection agencies also differentiate between new point sources
of pollution and existing sources. Enmissions limts for new
sources are often nore stringent than those for existing
facilities.

To ensure facility specific conpliance with di scharge
limts, environmental protection agencies require nmgjor point
sources of pollution to nonitor em ssions, record outcones,
report serious violations imediately, and to periodically
report conpliance information to regul atory agencies and the
public. This is often conplenented by periodic nonitoring by
regul atory agenci es and by unannounced inspections of regul ated
facilities. If it is economically difficult for a facility to
nmeet em ssions standards, regul atory agenci es can offer
conpl i ance assi stance and work out formal conpliance schedul es
with regulated facilities that bring theminto conpliance over
time.

Since environmental protection agencies are legally
entrusted to ensure that the regulated community is in
conpliance with established emssions limts, facilities found
to be in substantial violation of discharge standards are

subj ected to a range of sanctions designed to enforce
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conpliance. Thus regul atory agencies routinely issue
adm ni strative warni ngs, order inprovenents, suspend operations,
and occasionally shut down operations of facilities found to be
in persistent violation of em ssions standards. They also rely
on the courts to try and inpose civil and/or crimnal penalties.
Avai |l abl e evidence (World Bank, 1992: ) suggests that these
comand and control policies are highly effective at de-linking
grow h from environmental degradation. They also contribute to
not abl e i nprovenents in ambi ent environnental quality. Despite
this success, technol ogy-based standards have not been
sufficient to nmeet desired anmbient standards. This is not the
only criticismof technol ogy-based command and control
regul atory policies. Econom sts argue that these policies
i gnore efficiency considerations in the way facilities net
em ssions limts. The regulated community has echoed this view
and has conpl ai ned that conmand and control policies inmpose
onerous admini strative burdens on regulated facilities and
result in heavy-handed use of enforcenent discretion by
regul ators. More recently, the regulated community has opined
that increasingly stringent emissions |inmts inpose high costs
on regulated facilities (that is, they are forced to operate
very high up on the steepest part of the MCA curve in figure 1)

while yielding small or insignificant inmprovenents in anbient
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environnental quality. Qhers have criticized conmand and
control policies for enphasizing the cleaning up of pollution
after it occurs rather than preventing it in the first place
(that is, failing to recognize the MCCP curve in figure 1).
Still others have criticized command and control policies for
failing to reward firns for “beyond conpliance” performance
(that is, failing to recognize that sone |leading firns may be
willing to go beyond reductions in enissions level QQ in figure
1).

Because of these criticisns, regulatory agencies in the
CECD began experinmenting with “market-based policy instrunments”,
pol l ution prevention policies, and “superior performance”
policies. These new policies were conplenents to, not
substitutes for, the basic command and control policies that
essentially required major point sources of pollution to abate
pollution by investing in end of pipe pollution control
equi pnrent (the MCA of figure 1). The major inpact of this shift
in regulatory policy was that regul ated point sources were given
greater flexibility in howthey net required reductions in
enmssions (QQ in figure 1). Market-based instrunents were
designed to take efficiency considerations into account in the
neeting of em ssions standards. In terns of figure 1, market-

based instrunents were designed to | ower and nove the MCA curve
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tothe right. |In the case of tradable permts, this was
acconpl i shed by all owi ng high nargi nal cost of abatenent
facilities to purchase the right to increase em ssions above
eni ssions requirenents fromlower narginal cost of abatenent
facilities. The net effect of trades in permts to emt was
that overall reductions in emssions (QQ in figure 1) were net
at | ower abatement cost (the overall MCA curve in figure 1
shifted dowmn and to the right). Qher market-based instrunents
i ncl ude pollution charges, perfornmance bond schenes, and
deposit-refund systens. While attractive in terms of gains in
econom ¢ efficiency, in practice, the effective use of narket-
based instruments has been linmted. In the U S., market-based
i nstrunments have been successful in reducing |lead in gasoline
and in reducing sul fur dioxide em ssions fromlarge power
pl ants. 12

Unlike traditional regulatory prograns and market - based
instrunents that work on the margi nal cost of abatenent (MCA) in
figure 1, pollution prevention policies encourage point source
facilities to prevent pollution before it occurs. That is, they

i npact the margi nal cost of cleaner production or MCCP in figure

12Excel l ent reviews of the strengths and weakness of such approaches
can be found in Stavins and Portney Public Policy for Environnental
Protection (nearing publication) and Environnmental Policy Tools a 1995
publication of the US Congress, Ofice of Technical Assessment.( add as
r ef erences)
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1. The ultimate goals of pollution prevention policies are to
avoid or reduce the quantity and toxicity of waste streans and
to reduce or elimnate the need for end of pipe treatnent.

While the initial focus of pollution prevention policies was on
snmal | batch-type production processes that resulted in
especially toxic wastes, over tine pollution prevention policies
have been expanded to deal will all types of interventions
designed to reduce pollution and conserve energy, water, and raw
mat eri al s.

In the U S., this approach was incorporated in the
Pol I ution Prevention Act of 1990. Anmpbng other things, the Act
postul ated a hierarchy for waste reduction activities including:
(1) process changes to limt or reduce the toxicity of the waste
streans; (2) reuse of raw nmaterials; (3) recycling of process
streans and (4) finally, if all else fails, conplete treatnent
prior to disposal. Pollution prevention policies also sparked
col | aborative efforts between industry specific trade
associ ations and regul atory agencies to find | ess costly ways to
neet tighter em ssions standards. This proved to be inmportant as
nore stringent em ssions requirenments significantly raised the
unit costs of abatenent. Because there was sonme evi dence that

pol l ution prevention activities “paid”, as depicted by the area
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QAQ in figure 1, by actually reducing costs of production and
by reducing or elimnating the costs of abatenent, they cane to
be seen as potentially attractive alternatives to cleaning up
pollution after it occurred.

Advocates of policies for pollution prevention or cleaner
production have argued that because of information, policy,
mar ket, and coordination failures in clean technol ogy narkets,
the outcone (@B, BQ ) depicted in figure 1 is not cost
effective. They argued that nmarkets failed to convey to
polluters both the real |ower marginal cost of clean production
(denoted by the | ower cost O A MCCP' curve) and the real higher
mar gi nal cost of abatenent (denoted by the higher MCA curve).
If the real costs of a cleaner production environmental
managenent strategy are given by the O A MCCP curve and the real
mar gi nal cost of abatenent curve are given by MCA, severa
inportant differences result. First, the range of pollution
prevention or energy, water and materials intensities reduction
activities that pay expands fromarea OAQ to area OA' Q. This
provi des more win-win opportunities for polluters. It may al so
convey Porter-like "conpetitive" advantages to firms that shift
inthis direction (Porter and O ass van der Linde, 1995).
Second, cost effective pollution reduction requires nore clean

production (an increase in energy, water and nmaterials
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intensities reduction fromB to B') and | ess end-of - pi pe
expenditure (a reduction fromB to B'). Third, except in the
case where the real O AMCCP' is less than the real MCA' for al
| evel s of pollution reduction, firmand plant |evel cost-
effective industrial-environnental nmanagenent requires
identifying the optinmal conbination of end-of-pipe and cl ean
producti on.

But why m ght existing policies and market forces generate
pollution intensity reduction outcones |ike @B and BQ rather
than the nore cost-effective outcone given by @B and B Q ?
There are two answers to this question. First, traditional
"command and control' technol ogy based industrial -environnental
managenent systens favor end-of-pipe pollution intensity
reduction strategi es over clean production strategies. Because
technol ogy based standards underlying existing 'command and
control' industrial-environmental nmanagenent systens identify
the range of pollution intensity reduction possible with best
avai |l abl e end- of - pi pe technol ogi es, they are easier and | ess
risky for both regulators and polluters. This biases pollution
intensity reduction strategies in an end-of-pipe direction. |If
this bias is conbined with increasingly stringent emnissions
standards, this provides incentives for the end-of-pipe

pollution control industry to search for cost reducing end-of -
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pi pe technol ogical change. |In terms of figure 1, this has the
effect of pushing MCA' down and to the right. The use of

mar ket - based i nstrunents reinforces this shift. Assum ng no
change in O A MCCP', this biases cost-effectiveness toward nore
pollution intensity reduction by abating pollution after it has
occurred.

If, in addition, markets for cleaner production are
characterized by informati on and coordination failures and/or
hi gh risks and high transactions and | earning costs, O A MCCP
may be higher and to the right of the existing O A MCCP' curve
in figure 1. This reinforces the end-of-pipe policy bias. But
why shoul d cl ean production nmarkets be characterized by
i nformati on and/ or coordination failures or high risks and high
transactions and | earni ng costs?

There are several answers to this question. To begin wth,
inplementing a firmor plant |evel clean production industrial-
envi ronnent al managenent strategy rai ses several new probl ens
for manufacturing firns and plants. Several exanples should
suffice to denonstrate this. Substitution of a |less toxic input
for a more toxic input may either be perceived to be or actually
change the quality of the final product (Laughlin and Corson,
1995:11). Even though it might pay to make this substitution,

firme may be unwilling to take the risk of a negative custoner
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reaction to this '"new final product. The sane might be said

n n

about basic process nodifications that "pay". In addition,
before firns make these switches, they nay have to invest scarce
manageri al and engineering tine and even scarcer capital to
identify clean production alternatives (Kiesling, 1994:15).

Unl ess these expenditures have known or expected payoffs that
are better than the alternatives, firnms may be reluctant to make
t hem (Panayotou and Zinnes, 1994). That is, it may sinply be
prudent to stick with well-known end- of - pi pe abat enent

al ternatives.

If current 'comand and control' policies, including use of
mar ket - based i nstrunents, bias industrial-environmental
managenent strategies in an end-of-pipe direction and if risks,
information failures, and transactions and | earning costs
underval ue the benefits of clean production alternatives,
governments can intervene to correct these policy and market
failures. This is precisely what regulatory policies that
pronote cl eaner production do. Information, technical
assi stance, and denonstration projects about pollution
prevention opportunities are designed to overcone infornmation
failures. Tax breaks, such as accel erated depreciation for

cl eaner production investnments, and subsidi zed | oans are neant

to “level the playing field” between pollution abatenent
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alternatives and cl eaner production alternatives for reducing
pollution, energy, and materials use intensities. They are also
neant to conpensate firns for the risks and | earning costs
associated with cleaner production alternatives. |f these
prograns are successful in overconing policy, market and
information failures, and high transactions and | earni ng costs;
the real nmarginal cost of abatenment in figure 1 will be given by
MCA" and the real marginal cost of cleaner production in figure
1 will be given by OMCCP. Wth this, nore pollution intensity
reducti on occurs by reducing energy, water and nmaterials use
intensities and | ess occurs by abating pollution after it has
occurred.

The third colum in Table 1 describes the characteristics
of regulatory policies that chanpi on “superior environmental
performance” by leading firnms that voluntarily commt to
pol lution reductions that exceed the sum of regulatory
restrictions on facility emssions (In terms of figure 1, this
neans that em ssions reductions are larger than QQ .). In nost
i nstances, the chief incentive offered by regulatory agencies is
some form of public recognition for credi ble beyond conpliance
performance. Wen environnental reputation matters, public
recognition can spur senior nanagenent of |arge, |eading, and

highly visible firms towards superior perfornmance.
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IV. Non-regulatory Policies for Ceaner Shared G owh

Several researchers (Wrld Bank, 1997; Wrld Bank, 1994; and
Wheel er and Martin, 1992) have suggested that newer industrial
pl ant and equi pnent devel oped within the CECD tends to be cl eaner
than existing industrial plant and equi pnent in East Asia.
Because nmanufacturers in East Asia are dependent on firms in the
CECD for plant, equiprment, and technology, it may be technically
and economically possible for themto inport, adopt, adapt,
nodi fy, and i nnovate on an industrial capital stock that will be
cl eaner sinply because it is newer. G ven the expected increase
in the size of the industrial capital stock in East Asia over the
next twenty years, this could be an inportant avenue for cleaner
shared industrial growh. Sonme (Wrld Bank, 1997) have suggested
that because of the openness of countries in this region to trade,
foreign investrment, and foreign technology this will happen al nost
automatically. 13

What are the inplications of this possibility for a cost-
ef fective cl eaner shared industrial growth outconme such as B
B Qdepicted in figure 1? There are two answers to this question

| f openness is sufficient to pronote a cleaner industrial capital

13 The World Bank (1997 and 199?) have suggested that access to
cl eaner plant and equi prent in |Indonesia and China should |ead
an industrial capital stock twenty years fromnow that is 25%to
30% cl eaner.
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stock, the effect of openness will be to push OMCCP in figure 1
down and to the left so that it noves toward O MCCP' . This
results in nore pollution intensity reduction through energy,
water, and materials reduction and | ess through post-pollution
abatenent. This suggests large win-win effects for the

envi ronnent and the economy.14 But it is inportant to ask if this
possibility is inevitable or whether it is dependent on ot her
policies. If it is dependent on other policies, it is inmportant
to identify those policies.

There are several reasons to suspect that openness, by
itself, may not be sufficient to generate w n-wi n outcones |ike
B, BQinfigure 1. First, win-win outcomes such as @B, B Q
infigure 1 will be less likely the nore “new investnment consists
of older and dirtier industrial capital. Second, w n-w n outcones
will be less likely if policies el sewhere in the econony
di scourage efficient use of energy, water and materials. And,
third, as will be argued below, even if new investnent is cleaner
and resource pricing policies are efficient, unless firnms have the
capacity to manage plant and equi pnent efficiently, they may not
be able to achi eve cost-effective pollution intensity outcones

represented by @B, B Q@ in figure 1.

14Wn-win effects for the econony are manifest in the | arger
area of gain (OA Q@) in pollution prevention that pays.
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What do we know about each of these? To begin with, there is
little doubt that some of the “new’ investment in the second
(I ndonesi a, Mal aysia, Thailand and the Philippines) and third
(Chi na, Canbodia, Lao PDR, and Vietnan) tier newy industrializing
countries (N Es) of East Asia consists of older and dirtier
capital in sunset industries. Several of the first tier NEs
(Korea, Taiwan, and Singapore) have encouraged the export of |ow
technol ogy | abor-intensive industries such as textile dyeing,
| eat her - maki ng, and sinple electro-plating to China, |Indonesia,
Mal aysi a, and the Philippines. Sone (Rock, 199?: )have suggested
that this is the natural outcome of shifting conparative
advant age. This suggests that openness al one might just as easily
pronote dirtier industrial outcomes. This tendency can be and has
been exacerbated by inappropriate pricing policies for energy,
water and other materials in some of the NIEs. Sonetines, as in
China, energy price policy favors dirty over cleaner fuels.
Sonetines, as in Indonesia, energy prices are kept well bel ow
international prices. Simlarly, water and other materials (such
as wood and prinmary netals) are al so often under-priced.

How do the inport of older and dirtier capital equi pnment and
the under pricing of energy, water and nmaterials affect the
pollution intensity reduction outcones depicted in figure 1? The

import of older and dirtier capital equipnment has at |east two

28



effects. On the one hand, it forces firns and plants to rely on
end of pipe treatnent (the MCAin figure 1). It may al so provide
opportunities for plants to engage in better-housekeeping
practices and m nor process changes that reduce energy, water and
materials use intensities (the MCCP in figure 1). But how rmuch of
each of these plants engage in will depend on the degree to which
regul atory policies encourage both end of pipe treatnent and
cl eaner production. It will also depend on energy, water, and
materials price policies. |If regulatory policies enphasize end of
pipe treatnent (MCA in figure 1) and energy, water and materials
price policies discourage efficient use of energy, water and
materials, outcomes will look nore like @B, BQ in figure 1 rather
than @B, B Q. But if regulatory policies encourage clean
production alternatives, as well as end of pipe treatnent and
energy, water and materials prices reflect at |east international
prices, pollution intensity reduction could nove nore toward
outcones like @', B Q@ in figure 1

That being said, before industrial plants and firns in the
DMEs of East Asia can take advantage of either end of pipe or
cl eaner production opportunities they nust have the capability
to efficiently nanage pl ant, equi pnent, technol ogy, technical
change (especially technology acquisition), and technical know

how. If industrial firns lack the capability to do these
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things, there may be significant limts to their ability to
respond to regul atory, econony-w de, and industrial policy
incentives designed to push themin a direction that |owers
pol lution, energy, water, and materials use intensities. Lack
of capabilities in these areas mght also limt the ability of
firms to take advantage of new inported technol ogies that are
cl eaner.

What do we know about the capabilities of firnms in the DVES
of East Asia to manage production efficiently, to inprove
production capabilities, and to carry out technical change?
There are several answers to these questions. First, there is
enornmous variability in the existing capabilities of firnms to do
this well (Roberts and Tybout, 1996; Kim 1997; Hll, 1996;

Rock, 1999). This capability varies by country, firmsize, by
sector, and by ownership. Firns in Northeast Asia appear to be
better at this than their counterparts in Southeast Asia (Kim
1997 and Hill, 1996). Large firns appear to be better at this
than small firnms (Lall, 1992: 169). This is easier for firns to
do in supplier dom nated capital goods sectors (textiles) than

it isto do in either scale intensive sectors (autonobiles or

't mght also linmt their ability to adapt new inported
t echnol ogi es enbedded in "new' investnent that is nore rather
than |l ess pollution, energy and/or materials intensive.
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aircraft) or science-based sectors (such as chenicals or

el ectronics where a strong capacity for reverse engineering is
needed) (Bell and Pavitt, 1992: 265). Firms engaged in joint
ventures with large foreign firns appear to be better at this
than donestically owned firns (Harrison, 1996: 167-173).

Second, because nuch of the acquisition of these
capabilities is tacit, that is it can only be gained fromdirect
experience, variability also depends on a firms wllingness to
invest in learning by doing in each of these areas (Bell and
Pavitt, 1992: 262). There appears to be enormous variability in
the willingness of firnms to make these |earning by doing
investnments. Mreover, this willingness is strongly influenced
by country policies. A stable high growh environment appears
particularly conducive to firms’ willingness to invest in
technol ogi cal capability acquisition (Lall, 1992: 169). Export
oriented industrialization policies that require firms to reduce
costs, raise quality, and introduce new products (Lall, 1992:
169) help. Wen trade policy is tethered to lucrative export
incentives, it can be a powerful stimulus to technical
capability building within firns (Rhee, Ross-Larson, and
Pursell, 1984 and Kim 1997). State policies that favor and
reward local firmtechnical capacity acquisition over reliance

on foreign capital (direct foreign investnent), can and have
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reinforced these effects (Mardon, 1990).

Third, because there are significant externalities in the
accumrul ati on of production, technol ogy, and technol ogy
capabilities, governnent policies are needed to speed the
process by which firns acquire new technical capabilities and
di ffuse them throughout the economny. Experiences in Northeast
Asi a suggest that two distinct sets of issues affect the speed
with which firms acquire new technical capabilities. The first
concerns the influence of governnent policy on firmsize. The
second concerns the need for government to invest in the
provi sion of public goods that speed acquisition of technical
capabilities in industrial firns.

Wth respect to the size of firms, two distinct patterns
have energed. 1In the Republic of Korea, one aimof governnent
policy was to pronote the devel opnent of very large firms
(chaebol s) that could internalize, and hence appropriate, nany
of the externalities associated with technol ogical |earning
(Lall, 1992: 176 and Jones and Sakong, 1980). Wen this was
conmbi ned with stable and high growh, an export orientation, and
an adm nistrative structure that rewarded performance, the
consequences for technical capabilities acquisition were
enornmous (Kim 1997). CGovernnent support for the devel opnent of

equally large industrial conglonerates in |Indonesia, Thail and

32



and Mal aysi a suggests that something sinmlar may be at work in
those countries (MVey, 1992 and Rock, 1995, and Rock, 1999).
There is one other benefit to governnent policies pronpoting the
devel opnent of large diversified industrial conglonerates. Sone
of those firnms are likely to becone leading firns. As
experience in the OECD shows, |eading firns appear to be
particularly susceptible to incentives designed to reward
superior performance (i.e. to get themto reduce pollution,
energy, and materials intensities by nmore than QQ in figurel).

Alternatively, in Taiwan, industrial devel opnent policy
pronot ed the devel opnent of a |arge nunmber of snall firns (Wade,
1990). Because no one of these in any industry was capabl e of
internalizing the externalities associated with all facets of
acqui sition of technical capabilities, much of this was done
either in governnment funded industrial technology research
institutes or in public-private sector prograns coordi nated by
governments (Lall, 1992: 176 and Wade, 1990). Wen this
happens, it is not surprising that the public sector rather than
the private sector takes the lead in clean production and
superior environnmental performance.

Beyond this, public sector investnents in national

technical capability building also matter. As the experiences

of Korea and Tai wan denonstrate, large investnents in literacy,
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in secondary education, and in tertiary education, particularly
engineering training, nake it easier for firms to acquire
technical capabilities (Tan and Batra, 1995: 1 and 7). A
technol ogy infrastructure that provides information (including
informati on on cl eaner technologies); tests materials, inspects
and certifies quality control standards (including |ISO 14000);
and calibrates nmeasuring instruments (Tan and Batra, 1995
facilitates acquisition of technical capabilities particularly
i n SMES.

What are the inplications of all of this for the pace and
scale of diffusion within and between firns in the DVEs of East
Asi a of production and technol ogi cal capabilities in pollution,
energy, water, and materials intensity reduction? There are
three answers to this question. First, policies that pronpote
firmlevel technical |earning and capabilities acquisition are
likely to be good for pollution, energy, water, and nmaterials
intensity reduction. They should rmake it easier for firns to
engage in better housekeeping practices and m nor process
i nnovations that prevent pollution. They should nake it
possible for firns to "stretch" existing plant and equi pnent by
substantially nmodifying it to reduce pollution, energy, water
and materials use. They should also nmake it easier for firns to

evaluate the pollution, energy, water, and materials intensity
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of "new' inported plant, equipnent, and technol ogy. Each of
these lowers (shifts to the left) the narginal costs of cleaner
production (MCCP) and contributes to nore pollution intensity
reduction by increasing energy, water, and nmaterials use

ef ficiencies.

Second, because pollution, energy, water, and materials
intensity reduction is or will be a relatively new activity for
industrial firnms in the DVEs of East Asia, industrial firnmns
there are likely to need industry and technol ogy specific
i nformati on (and specialized technical training) on howto do
this. This is just the kind of information and specialized
training that institutions that are part of the national
technol ogy infrastructure (such as industrial technol ogy
institutes or standards agencies) are good at providing. They
shoul d be encouraged to provide such information and training to
overcome information failures and the high transactions costs
associated with reducing pollution, energy, water, and materials
intensities. This is nost likely to be true for small and
nedi um si zed enterprises (SVMES). Third, existing
SME/ mul tinational corporation |inkage prograns aimed at
t echnol ogi cal upgradi ng of SMEs might well be nodified to
i ncl ude MNC "greening" the supply chain prograns (Battat, Frank,

and Shen, 1996).

35



V. Summ ng Up and Next Steps

Qur argunents suggest that getting policies right in three
di screte but overlapping policy arenas--in environmental policy,
in trade and resources pricing policies, and in industrial,
i nvest nent pronotion, and technology policies-- are critical to
the success of cost-effective pollution, energy, water, and
materials intensity reduction. How m ght individual econom es
and sub-regions, such as ASEAN, in East Asia use these insights
to design and inplenent cost-effective pollution intensity
reduction policies? To begin with, virtually all of these
econoni es can gain by pricing energy, water, and nmaterials
closer to their real scarcity values. They can also gain by
removing distortions and allowing prices for these inputs to
move closer to traded or international prices. Each of these
econom es can al so gain by maintai ning and increasi hg openness
to trade, foreign investnment, and foreign technol ogy and by
policies that encourage firnms to engage in high speed
technol ogi cal learning an capabilities building. Public
investnents in national technol ogical capabilities building and
incentives that reward individuals firms for engagi ng hi gh-speed
technol ogi cal |earning should also help firnms nove toward cost-
effective pollution intensity reduction. Beyond this, policies

need to be tailored to take advantage of differences in existing
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conditions in each of the econom es of East Asia.

At least three patterns of differences are visible. One
group (Korea, Taiwan, Hong Kong, and Si ngapore) of econonies has
relatively strong command and control environnental agencies,
econom es that are nearing the end of their industrial
revolutions, and firns with strong technical capabilities. A
second (China, |Indonesia, Thailand, Ml aysia, and the
Phi |'i ppi nes) group of econoni es has much weaker environment al
protection agencies, economes that are in the mdst of their
i ndustrial revolutions, and firns with weaker technical
capabilities. A third group (Canbodia, Laos PDR, and Vietnam
of econom es has extrenely weak environnmental protection
agenci es, economes that are at the beginning of their
i ndustrial revolutions, and firns with extrenely limted
techni cal capabilities.

Economies in the first group (Korea, Taiwan, Hong Kong, and
Si ngapore) face four problems/opportunities. To begin wth,
economes in this group are nearing the end of their industrial
revolutions. This nmeans that pollution, energy, water, and
materials intensities are likely to grow | ess fast than incone.
It also means that nobst of the industrial capital stock that
will be in place twenty years fromnow is already in place.

Because of this and because economes in this group have
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relatively successful command and control environnental
agencies, clean-up is either just about conplete (as in

Si ngapore) or well on the way to being conpleted (Korea and
Tai wan) .

Mor eover, because environnental agencies in this group of
econom es are command and control oriented, pollution intensity
reducti on has been biased in an end of pipe direction. In terms
of figure 1, this means that the burden of pollution intensity
reducti on has been put on MCA. As we know from experiences in
the rest of the CECD, there are rapidly dimnishing returns to
this strategy. As anbient environnental standards and
facilities specific em ssions standards are tightened, firms in
these econonies will be forced to nove further up the margina
cost of abatenent curve (MCA). This will undoubtedly create
pressures, as it did within the CECD, on regulators to “ease up”
on the regul ated comunity. Because of the close relationship
bet ween busi ness and governnent in these economies, this could
contribute to regulatory reversals. To counter this, regulatory
agencies in this group of econom es need to devel op market - based
instrunents, pollution prevention, and superior perfornance
conmpl enments to command and control policies. This neans that
regul atory agencies in these economes are likely to be

particularly open to policy initiatives that work on MCCP in
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figure 1 (prevent pollution) and expand QQ beyond what

regul ations require (reward superior performance). Regulatory
agencies in these econom es al so need to devel op stronger
relationships with and nore support for their actions with
political |eaders, the public, and the regul ated community.
This may be necessary to prevent regul atory backsliding.
Because publics, communities, and environnmental NGOs in this
group of economes tend to be distrustful of governnents, this
may not be easy to do.

Because firms in this group of econom es have nade a habit
of engagi ng i n high-speed technol ogi cal borrow ng and | earning,
it should be relatively easy for themto engage in high-speed
t echnol ogi cal borrowi ng and | earning in environmental
managenent. Tough, conpetent regul atory agenci es have, no
doubt, already contributed to this, at least with respect to end
of pipe solutions to pollution. Nowis the time to extend firm
|l evel learning to cl eaner production and superior perfornance
solutions to pollution. How this mght best be done is likely
to vary by country. In Korea, where large vertically integrated
and congl onerated firms doninate, nmuch of the new learning is
likely to take place within the firm Thus policies designed to
pronote technical environnmental |earning in cleaner production

and superior environnental performance nust take account of
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this. One way to do this is by linking corporate | eaders and
envi ronnental managenent units in these large firns with their
counterparts in “leading” firnms in the U S. In Taiwan, where
snmall firns dom nate, the public sector is likely to be the
primary conduit for |earning about cleaner production and
superior performance. This requires working with industri al
policy agencies (such as the Industrial Devel opnent Board of the
M nistry of Economic Affairs), science and technology institutes
(such as the Industrial Technol ogy Research Institute) and

st andar ds agenci es.

Finally, governments in several of these econom es
(particularly Korea, Taiwan, and Singapore) are actively engaged
in selective industrial policies that pronote the devel opnent of
i ndi genous envi ronnental goods and services industries. In each
i nstance, nascent donestic environmental goods and services
i ndustries are expected to becone export-oriented. 1In sone
econonmi es (Korea and Taiwan), governnent agencies expect this
industry to capture a significant share of the nmarket for
envi ronnental goods and services in countries such as Ml aysi a,
Thai | and, | ndonesia, and the Philippines. It would be
unfortunate if firns in this industry in these econom es end up
successfully pronpting and exporting only end of pipe solutions

to pollution. To avoid this bias toward end of pipe solutions,
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efforts should be made to ensure that capabilities building in
this nascent industry in these econonies includes |earning about
cl eaner production and superior perfornmance policies

Economi es in the second group face nore difficult tasks.
For one, their environmental regulatory agencies are much
weaker. In some econonies (Thailand and the Philippines), these
agenci es operate without |andmark environnental |egislation that
enpowers themto set anmbient and eni ssions standards, nonitor
performance, and enforce conpliance. |In others (Indonesia and
Thai | and), regul atory agenci es have no authority to nonitor,
i nspect, or enforce facilities specific enissions standards. 1In
virtually all of these econom es, regul atory agencies |ack both
sufficient technical capacity and sufficient resources to
effectively manage national environmental protection prograns.
Weaknesses in environnental protection progranms are exacerbated
by the loonmi ng sustainability challenge outlined in section II
Because the economes in this group are in the mdst of their
i ndustrial revolutions, they are poised for substantial and
nmassi ve increases in industrial output over the next twenty
years. This conbination of weak environnental protection
agencies and | arge expected increases in industrial output is
particul arly noxi ous.

What can/shoul d governments do under these circunstances?
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First and forenost, substantial efforts nust be nmade to enhance
the capacity and capabilities of environnental protection
agencies to set, monitor and enforce facilities specific

eni ssions standards. Experiences in Singapore, Korea, Taiwan,
and within the OECD suggest that this will take tinme and
resources. |In Singapore, Korea, Taiwan, and in the OECD nore
broadly, this required building the capacity and capabilities of
environnental protection agencies to inplenment and nanage
traditional command and control policies (as depicted in columm
lintable 1). Only after this was done, did regulatory
agenci es introduce pollution prevention (columm 2 of table 1)
and superior performance policies (colum 3 of table 1). This
rai ses an interesting question. Should the nascent
environnental protection agencies in this group of econom es
followthis path or should they try to sinultaneously devel op
command and control, pollution prevention, and superior
performance policies? O should they attenpt even nore

i nnovative alternatives such as integrated pollution control?
Since pollution prevention policies and superior performnce
policies are conplenents to and not substitutes for sound
command and control policies, we suspect that environnental
protection agencies in this group of countries would be best

served by devel oping the capacity to manage ri gorous conmand and
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control prograns.

What m ght these agencies do in the interimwhile command
and control capacities are being built? There is a sinple and
strai ghtforward answer to this question. Environnental
protection agencies need to be both opportunistic and strategic.
That is, they need to | ook for opportunities where they can
intervene to make a difference and where they can | earn by
doing. This suggests taking a problem specific approach to
capacity and capabilities building. This can nean taking action
that either builds on or gal vani zes public opinion and/ or
comunity pressure. There are several exanples in East Asia of
how t his has al ready been done. The Departnment of the
Environment in Ml aysia (Vincent, 1997) took advantage of
growi ng community and public dissatisfaction over unabated
pollution fromcrude palmoil mlls to fashion a highly
effective intervention strategy that successfully de-linked palm
oi |l production and exports fromwater pollution. This included
devel opnent of a highly productive relationship with a quasi -
public quasi-private science and technol ogy research institute.
A local environnental agency in Indonesia (Aden and Rock,
forthcom ng) did nuch the same when it used a highly publicized
pollution case to nount a small-scale nonitoring and inspection

programthat worked. Indonesia's national environnental inpact
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agency, BAPEDAL, has gone one step further by devel oping a

si nmpl e environnental business rating program PROPER, (Afsah and
Vincent, 1997) that relies on public disclosure and shane to get
pl ants to clean-up pollution.

The export-orientation of firms in these econom es opens an
addi tional opportunity for strategic intervention. There is
growi ng evi dence that external environnental mnarket pressure can
i nfluence the environmental behavior of manufacturing plants
that export. Sonetinmes this takes the form of greening the
supply chain progranms, sonetimes it takes the form of
i nternational voluntary environnental standards (such as | SO
14000), and sonetines it take the form of industry codes of
conduct (such the chem cal industry’s Responsible Care progran
Nascent environmental regulatory agencies in this group of
countries can take advantage of the opportunity created by the
export orientation of industry by working with industrial policy
agencies (mnistries of industry, science and technol ogy
institutes, and standards agencies) that provide assistance to
local firms so they can neet these requirenents. This m ght
take the form of cooperation between an environnmental protection
agency and a national standards agency on devel opnent of
policies for |SO 14000 certification of local firns. It mght

take the formof adding an environnental supply chain programto
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| i nkage prograns between | ocal small and nediumenterprise
suppliers and multinational buyers. O it mght take the form
of devel opnent of a green | abeling program between environnent al
protection agencies and respected domestic environnmental NGGCs.
There are three potential advantages to these kinds of
partnershi p prograns between environmental protection agencies
and industrial policy agencies. Because they place sonme of the
i npl ementation burden on others, they limt demands on nascent
environnental protection agencies. They al so encourage
productive rel ationshi ps between environnmental protection
agencies and industrial policy agencies. This can work to the
benefit of the latter, particularly as the former |earns that
they can help their clients nmeet sonme of the external
envi ronnental demands they face. Finally, they actively engage
i ndustrial policy agencies in environnental protection.
Countries in the last group (Canmbodia, Laos PDR, and
Vi etnam) face the nost form dabl e chall enges. These econom es
are largely agrarian, they have very small industrial bases, and
they have even smaller export-oriented industrial bases. Their
current conparative advantage in industry is in lowskill, |ow
wage, labor-intensive dirty industries such as textile dyeing,
| eather-making and lowskills electro-plating. These are

relatively footloose industries and the very industries that
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others in East Asia, particularly Korea, Taiwan, Singapore and
Hong Kong are | osing conparative advantage in. Because of this
| oss of conparative advantage, nany of the “plants” in this
industry are relocating to this third group of countries.
Plants in this industry are also noving to other |ow wage
countries such as India, Bangladesh, and Sri Lanka.

Conmparative advantage in these dirty industries, high
| evel s of poverty, low levels of education, and great weaknesses
ininstitutional capacity in governnent generally and in
environnental protection in particular provide few obvious
opportunities for effective intervention. Countries in this
group mght have much to gain froma regi onal (ASEAN based)
i nvest mnent code of environnental conduct that binds foreign
investors to a comonly agreed upon set of environmental
practices. This could be particularly helpful if foreign
i nvestors fromel sewhere in East Asia and from el sewhere in the
CECD abi ded by a set of environnental requirenents simlar to
those of investors’ hone countries or economes. Export-
oriented industrial plants in these countries mght also gain
fromgreening the supply chain programs and ot her external
envi ronnental market pressures (such as 14000 certification and
green labeling programs, particularly if they are managed either

by foreign investors or donors.
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